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I N D E X I N G  
 






















 As the front-liner in handling the spread of COVID-19, healthcare workers are a susceptible 
group toward the exposure of SARS-CoV-2. This study aims to examine the compliance of 
PPE use by health workers, FFRs reuse, the participation of healthcare workers in infection 
and prevention training, and the relationship between mentioned variables and COVID-19 
infection among healthcare workers. This research was conducted with a quantitative 
approach through a retrospective cohort design. Respondents in this study were the healthcare 
workers throughout Indonesia who worked actively during the pandemic in healthcare 
facilities. This study found that the level of compliance of PPE use among healthcare workers 
was high. The groups who reuse masks are mostly doctors and nurses and the most widely 
used method of disinfection is UVC radiation. Some of the respondents were recorded for 
being attended the infection and prevention training. However, there is no correlation 
between adherence to wearing PPE, reuse of masks, and infection prevention training with 
COVID-19 infection in health workers in Indonesia (r=0.02; p=0.5).  
 
Sebagai garda terdepan dalam penanganan COVID-19, tenaga Kesehatan merupakan kelomok yang 
sangat rentan terpapar. Penelitian ini bertujuan untuk melihat kepatuhan penggunaan APD pada 
tenaga kesehatan, penggunaan ulang masker, keikutsertaan tenaga Kesehatan dalam pelatihan 
Pencegahan infeksi, serta hubungan variable-variabel tersebut dengan infeksi COVID-19 pada tenaga 
Kesehatan. Penelitian ini dilakukan dengan pendekatan studi kuantitatif melalui kohort retrospektif. 
Responden dalam penelitian ini adalah tenaga Kesehatan di seluruh Indonesia yang bekerja aktif selama 
pandemic di fasilitas Kesehatan. Penelitian ini menemukan bahwa level kepatuhan penggunaan APD 
pada tenaga Kesehatan termasuk tinggi. Kelompok tenaga Kesehatan yang melakukan penggunaan 
ulang masker Sebagian besar merupakan dokter dan perawat dan metode disinfeksi yang paling banyak 
digunakan adalah dengan radiasi UVC. Sebagian responden telah mengikuti pelatihan pencegahan 
infeksi. Namun, tidak ada korelasi antara kepatuhan memakai APD, Penggunaan ulang masker, dan 
pelatihan pencegahan infeksi dengan infeksi COVID-19 pada tenaga Kesehatan di Indonesia. 
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INTRODUCTION 
The outbreak of COVID-19 has significantly influenced the global situation, especially 
in the health sector. Healthcare workers (HCWs) as the front-liner confront the inevitable 
duty to treat COVID-19 patients. The contribution of HCWs to decrease the mortality rate 
of society due to COVID-19 turns outputting them to become the most exposed party during 
the pandemic. A contact with COVID-19 patients situates HCWs in a high-risk level of 
infection (Khairunnisa et al., 2021). Research from Wang et al. (2020) found that 29% of 
infected HCWs are included among 138 patients treated due to COVID-19 in China. In 
Indonesia, plenty amount of healthcare workers died due to COVID-19. Total 647 health 
workers killed because of COVID-19 infection. The healthcare workers who died consisted of 
289 doctors (16 professors), 27 dentists (3 professors), 221 nurses, 84 midwives, 11 
pharmacists, and 15 medical laboratory personnel. While the doctors who died consisted of 
161 general practitioners (4 professors), 123 specialist doctors (12 professors), and five 
residents from 26 regional IDI (province) and 116 branch IDI (city/district). 
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To prevent the spread of COVID-19, Personal Protective Equipment (PPE) is one of the 
methods to protect HCWs from infection, particularly filtering facepiece respirators (FFRs). 
It also has been highly required to wear while treating patients generally. PPE is typical clothes 
and equipment used by HCWs as a protector from infectious disease or materials. It has been 
proven as a highly functioning protection to avoid healthcare workers from dangerous 
situations, for instance, in confronting E-Bola and SARS virus (Fischer et al., 2014; Moore et 
al., 2005; WHO, 2020). Personal protective equipment (PPE) can significantly lower the risk 
of infection in treating COVID-19 patients in healthcare facilities (Alhazzani et al., 2020; 
Cook, 2020). HCWs should wear the PPE in inpatient and outpatient units as recommended 
to prevent droplet transmission in the more extensive range of patients (MacIntyre & 
Chughtai, 2015; WHO, 2020). 
The sudden outbreak of COVID-19 leads to high demand for PPE globally. Not only 
facing the shortage of its supply, but the raw materials were also out of stock. Due to global 
PPE shortages, inappropriate PPE reuse (reusing PPE without sterilization) continues to 
endanger the safety of HCWs and patients, as well as the long-term viability of healthcare 
institutions (Cohen & Rodgers, 2020; Park et al., 2020; Rowan & Laffey, 2020; Sharma et al., 
2020). It offers another method for HCWs to reuse the PPE, especially the FFRs. Reusing 
FFRs became the method to solve the shortage of FFRs, and its sterilization drew the attention 
of HCWs (CDC, 2020; WHO, 2020). Several ways have been adopted to disinfect the FFRs, 
for instance, chemical disinfectants, UVGI (ultraviolet germicidal irradiation), and heat-based 
methods (Zorko et al., 2020). 
Based on the situation in several countries experiencing PPE shortage due to COVID-
19, Indonesia is also included. This article reviewed the compliance of PPE use of HCWs, the 
frequency of FFRs reuse, and the sterilization method of the FFRs with the incidence of 
COVID-19 infection against Indonesian HCWs.  
 
RESEARCH METHOD  
We conducted retrospective cohort studies among the Healthcare workers who worked 
during the COVID-19 pandemic across all healthcare facilities in Indonesia using the 
Microsoft Forms platform from March to July 2021 through online social media. To select the 
respondents, convenient sampling was used since there is no exact number in determining the 
populations. The questionnaires were adapted from WHO’s healthcare workers risk 
assessment tool translated into Bahasa Indonesia. The questionnaires collected information 
regarding general characteristics of respondents, occupational and workplace features, focused 
on the compliance of PPE use of HCWs, the frequency of PPE reuse, and the sterilization 
method of the mask with the incidence of COVID-19 infection against Indonesian HCWs.  
SPSS 25 version was used to calculate the correlation in analyzing the data, and 
Microsoft Excel was used for the descriptive statistic. This research adopts the formula from 
Puspitasari (2019) to determine the interval: 
 
𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 =




n Category   = the number of categories 
Maximum value   = Maximum score of a variable 
Minimum value = Minimum score of a variable  
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RESULT AND DISCUSSION 
 
1. Respondents Characteristic 
 
Table 1. Demography of Respondents 
CATEGORIES 
Infected COVID-19 














GENDER (N = 64) (N = 337) (N = 401) 
Male 21 5,2 116 28,9 137 34,2 
Female 43 10,7 221 55,1 264 65,8 
 
AGE (N = 64) (N = 337) (N = 401) 
21 - 30 19 4,7 112 27,9 131 32,7 
31 - 40 19 4,7 115 28,7 134 33,4 
41 - 50 14 3,5 54 13,5 68 17,0 
51 - 60 3 0,7 22 5,5 25 6,2 
61 - 70 3 0,7 16 4,0 19 4,7 
Unknown 6 1,5 18 4,5 24 6,0 
PROFESI (N = 64) (N = 337) (N = 401) 
Doctors 38 9,5 229 57,1 267 66,6 
Nurses 17 4,2 70 17,5 87 21,7 
Non-Healthcare 
Workers 1 0,2 5 1,2 6 1,5 
Nutritionists 2 0,5 6 1,5 8 2,0 
Midwifes 1 0,2 2 0,5 3 0,7 
CSSD 0 0,0 2 0,5 2 0,5 
Public Health 1 0,2 0 0,0 1 0,2 
Laboratory 
Personnel 4 1,0 13 3,2 17 4,2 
Pharmacist 0 0,0 6 1,5 6 1,5 
Practitioners 0 0,0 2 0,5 2 0,5 
Radiographer 0 0,0 1 0,2 1 0,2 
Dental and oral 
therapist 0 0,0 1 0,2 1 0,2 
Work Unit (N = 64) (N = 337) (N = 401) 
Emergency room 10 2,5 64 16,0 74 18,5 
Outpatient Unit 36 9,0 170 42,4 206 51,4 
Maternity Unit 1 0,2 5 1,2 6 1,5 
Laboratory 
Department 6 1,5 22 5,5 28 7,0 
ICU 3 0,7 14 3,5 17 4,2 
Surgical Unit 3 0,7 19 4,7 22 5,5 
Nutrition Unit 2 0,5 6 1,5 8 2,0 
PICU 2 0,5 1 0,2 3 0,7 
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CATEGORIES 
Infected COVID-19 














Radiology Unit 1 0,2 4 1,0 5 1,2 
Pharmacy 0 0,0 6 1,5 6 1,5 
Isolation Unit 0 0,0 14 3,5 14 3,5 
NICU 0 0,0 3 0,7 3 0,7 
HCU 0 0,0 4 1,0 4 1,0 
Perinatal Care 0 0,0 4 1,0 4 1,0 
Inpatient Unit 0 0,0 1 0,2 1 0,2 
WORKPLACE (N = 64) (N = 337) (N = 401) 
Type A Hospital 8 2,0 64 16,0 72 18,0 
Type B Hospital 20 5,0 103 25,7 123 30,7 
Type C Hospital 19 4,7 73 18,2 92 22,9 
Type D Hospital 0 0,0 28 7,0 28 7,0 
Type E Hospital 1 0,2 7 1,7 8 2,0 
Primary Care 6 1,5 19 4,7 25 6,2 
Public Health 
Center 9 2,2 38 9,5 47 11,7 
Independent 
Practice 1 0,2 5 1,2 6 1,5 
 
At the time this study was conducted, the total number of COVID-19 cases in Indonesia 
was 2.877.476 cases, and the total number of deaths was recorded at 73.582 cases 
(Worldmeter, 2021). The present study is a brief report on the use of PPE against the incidence 
of COVID-19 infection on Indonesian HCWs. Due to limited time conducted, the number 
of Indonesian HCWs was small and only cover small portions of HCWs in Indonesia. The 
total respondents were 401 HCWs, divided into two groups, those whose infection history of 
COVID-19 (16%) and those who were never infected by COVID-19 (84%). Based on the 
gender showed that Indonesian HCWs are dominated by females 264 (65.8%, infected 
16.3%) than males 137 (34.2%, infected 15.3%). The respondents were mainly in the age 
range of 31–40-year-old (33.4%, infected 14.2%), followed by those aged 21-30 (32.7%, 
infected 14.5%), 41-50-year-old (17%, infected 20.6%), 51-60-year-old (6.2%, infected 12%), 
61-70-year-old (4.7%, infected 4.6%), and unknown (6%, infected 25%).  
The data showed that respondents in the age of 41-50 are susceptible toward disease and 
chronical illness. Hence, that age would probably be susceptive for being exposed by COVID-
19. When important age-dependent risk factors (diabetes, hypertension, coronary heart 
disease/cerebrovascular disease, compromised immunity, previous respiratory disease, renal 
disease) were taken into account, the crude effect of age was significantly reduced (Romero et 
al, 2020). When implementing age-related preventive measures, the indication of a relatively 
weak influence of age on COVID-19 risk infection on HCWs should be taken into account 
(e.g., age-dependent work restrictions) (Levin et al, 2020). 
In Indonesia, hospitals are divided into several types which consist of Type A, Type B, 
Type C and Type D Hospitals. Type A Hospitals are general hospitals that have facilities and 
medical service capabilities of at least 4 basic specialists, 5 specialist medical support, 12 other 
specialists other than basic specialists, and 13 sub-specialists with a minimum of 250 beds. 
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Type B Hospital is a general hospital that has facilities and medical service capabilities of at 
least 4 basic specialists, 4 medical support specialists, 8 other specialists other than basic 
specialists, 2 basic subspecialists and a minimum of 200 beds. Type C Hospital is a general 
hospital that has facilities and medical service capabilities of at least 4 basic specialists and 4 
medical support specialists and has at least 100 beds. Type D Hospital is a general hospital 
that has the facilities and capabilities of medical services at least 2 basic specialists and have a 
minimum of 50 beds (Kemenkes, RI). 
The respondents mostly work in type B hospitals (30.7%, infected 16.3%), Then 
followed by those who work in type C hospitals (22.9%, infected 20.7%), Then type A 
hospitals (18%, infected 11.1%), Public Health Center (11.7%, infected 19.1%), Type D 
hospital (7%), Primary Care (6.2%, infected 24%), Type E hospital (2%, infected 12.5 %) and 
independent practice (1.5%, infected 16.7%). Hence, based on the result, the respondents 
who work in type D hospital has not been infected with COVID-19.  
Based on the work unit, most of the respondents work in outpatient unit (51.4%, 
infected 17.5%), followed by the emergency room (18.5%, infected 13.5%), Laboratory 
Department (7%, infected 21.4 %), Surgical Unit (5.5 %, infected 13.6%), ICU (4.2 %, 
infected %), Isolation Unit (3.5%), Nutrition unit (2%, infected 25%), dan other units (7.9%). 
However, the respondents who work in isolation unit was not detected for being exposed by 
COVID-19. A hospital's isolation chamber contains a negative-pressure ventilation system to 
prevent infectious diseases from spreading to nearby rooms or spaces in a negative pressure 
environment, the air distribution the direction of air flow in the isolation ward must be 
controlled such that healthcare professionals are on the windward side of the room and 
patients are on the leeward side (Yen et al, 2006). After a comprehensive evaluation of virus 
transmission risk in an airborne infectious isolation room (AIIRs) in Sanghai, the result found 
that the risk of SARS-CoV-2 transmission is low due to a direct airflow and the procedure of 
environmental hygiene (Song et al, 2020). It is also supported with the prove that COVID-19 
infection among healthcare workers who perform AIIRs in this hospital is naught. 
For the type of occupations, the respondents consist of doctors (66.6%, infected 14.2%), 
Nurses (21.7%, infected 19.5%), Laboratory Personnel (4.2%, infected 23.5%) and 
Nutritionists (2%, infected 25%), Pharmacists (1.5%), and others (4%).  
In specific, based on the survey, doctors who are mostly infected with COVID-19 work 
in Type C hospitals (5%) and Outpatient Units (6.2%). Meanwhile, the most infected nurses 
work in Type C hospitals (12.5%) and Emergency Units (6.2%). Approximately 16% of 
infected HCWs contracted the illness while working in outpatient and emergency 
departments. Patients possibly not alerting HCWs that they had a symptom or had been in 
close contact with COVID-19 patients. Hence, the emergency department and outpatient 
units' triaging system for patient assessment and isolation should be strengthened. HCWs 
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2. Training and Compliance in PPE Use 
a. Training of PPE 
 
 
Figure 1. The frequency of PPE Training 
Figure 1 presents the data of PPE training among the respondents. Generally, there are 
46.6% of respondents follow the PPE training (Infected 8%). A formal PPE training may not 
be sufficient for HCWs caring for COVID-19 patients. However, in line with global findings, 
the majority of Indonesian and Japanese respondents said they had had formal PPE training 
(Unoki et al, 2020). 
Furthermore, the Training of PPE use and COVID-19 infection seemed to have no 
correlation with each other (r= 0.02; p=0.5). Thus, COVID-19 infection among respondents 
is not determined by their participation in taking PPE training. 
 
b. Compliance level of PPE 
When caring for all patients, regardless of individual suspicion for COVID-19, increased 
infection control precautions (e.g., face shields in addition to universal use of FFRs or N95 
respirators for all aerosol-generating operations) should be implemented. The use of PPE by 
HCWs resulted in indicators of infection risk ranging from low to high. Data showed that the 
respondents have a high score in the compliance of PPE use. 354 respondents are included to 
have high compliance of PPE use, it consists of 59 respondents (16.7%) who were infected 
with COVID-19 and 295 respondents (83.3%) who were never infected with COVID-19 have 
high compliance on the wearing PPE when they are on duty. An only a small percentage of 47 
respondents being in moderate level, they are 5 respondents (10%) from the group who was 
infected by COVID-19, and 42 respondents (89.4%) of those who were never infected with 
COVID-19 (Table 1). This study has several limitations. As it was conducted via an online 
survey, we could not confirm the validity of the respondent’s answers. Also, we could not 




























PPE training of Healthcare Workers
Join PPE training Do not Join PPE training
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Table 2. Compliance Level of PPE use 
Categories Score 
Infected COVID-19  















High  13-16 59 16.7 295 83.3 354 88.2 
Moderate 9-12 5 10.6 42 89.4 47 11.7 
Low 4-8 0 0 0 0 0 0 
 
A further result of the correlation shows that the compliance of PPE use and COVID-
19 infection have no correlation with each other (r = 0.0) which revealed that each variable 
has no significant effect on each other (p = 0.22). Thus, the compliance of healthcare workers 
for PPE use does not determine COVID-19 infection among the respondents. 
This questionnaire also includes the question of whether the respondents have joined 
the training of IPC or not. The result shows there are 32 infected respondents (8%) and 155 
uninfected respondents (38.7%) who joined the IPC training. Pratama and Ulfa (n.d.) also 
found that IPC training including the use of PPE has a significant contribution toward the 
compliance of PPE use. 
Facing the pandemic at an early phase, Indonesian HCWs spent long shifts wearing PPE 
without a break. Most respondents reported routine use. In Indonesia, most of the Indonesian 
HCWs do not change their PPE in one shift of working (8-10 hours) from 27.3% of 
respondents (infected 3.5%). Meanwhile, in total 145 respondents (36.2%, infected 6%) 
change their PPE every 4-8 hours. Accordingly, Unoki et al (2020) stated that healthcare 
workers change their PPE per shift after 1 hour based on an international study. 
 
3. Filtering Facepiece Respirators (FFRs) Reuse 
The COVID-19 pandemic has caused a shortage of PPE supplies, especially FFRs from 
supplier countries. Reuse and extended usage of FFRs (in particular N95 respirators) have 
been utilized in several medical settings to optimize the supply of PPE during situations of 
scarcity (e.g., crisis capacity) (CDC). Thus, many health workers reuse the FFRs. 
Data of this study shows that 108 respondents (26.9%, 4% infected) reused FFRs. Most 
respondents were doctors (78.7%, infected 12%), nurses (18.5%, infected 1.9%), nutritionists 
(1.9%, infected 0.9%), and Dentists and oral therapists (0.9%) (Figure 2). In general, 
Indonesian HCWs reuse FFRs 1-2 times (42.6%, infected 4.6%), and 3-4 times (41.7%, 
infected 6.5). (Table 2). Another result of the correlation between FFRs reuse and COVID-19 
also present the variable have no correlation with each other (r = 0.0). In this context, COVID-
19 infection is not determined by the frequency of mask reuse among healthcare workers (p = 
0.2). 
During the COVID-19 pandemic in Japan, there was a shortage of FFRs and frequent 
FFR reuse. Unoki et al (2020) found that single-use masks were used less frequently than 
N95/FFRs masks. 
The Indonesian HCWs disinfect their FFRs predominantly using UVC radiation 
(49.1%, Infected 7.4%) and dry it under the sun (35.2%, infected 3.7%) (Figure 3). UV 
germicidal irradiation (UVGI) has been approved by the Centers for Disease Control and 
Prevention (CDC) as a local sterilization system for the N95 mask decontamination (Lowe et 
al., 2020). UVGI has been considered effective at fast sterilizing FFRs for viruses such as the 
novel SARS-CoV-2, as well as multiple cycles of sterilization (Mills et al., 2018; Tseng & Li, 
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2007).  Despite the limitation in UVGI sterilization, this method was included as the 
recommendation procedure during the COVID-19 pandemic. 
 
Table 3. FFRs Reuse Time 
FFRs Reuse Time 
Infected COVID-19 














1 - 2 times 5 4,6 41 38,0 46 42,6 
3 - 4 times 7 6,5 38 35,2 45 41,7 
More than 4 times 4 3,7 13 12,0 17 15,7 
Grand Total 16 14,8 92 85,2 108 100,0 
 
 
Figure 2. Reuse of FFRs on Healthcare Workers 
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4. Correlation Between the Training and Compliance of PPE Use, FFRs Reuse and 
COVID-19 Infection 
The last finding of this study presents about the correlation between the training and 
compliance of PPE use, FFRs reuse, and COVID-19 infection. Apparently, the result shows 
there is no correlation between variables of training and compliance and FFRs reuse with 
COVID-19 infection (r=0.02; p=0.5). Hence, the Infection of COVID-19 among respondents 
is not determined by the training, compliance, and the reuse. 
 
CONCLUSION 
This study provided valuable data on the training and compliance of PPE use, FFRs 
Reuse during the early phase of the COVID-19 pandemic in Indonesia. Among the 
respondents, almost half of them joined the training of PPE those who were infected with 
COVID-19. however, PPE training has no correlation with the infection of COVID-19. 
Respondents’ compliance in using PPE is high and there is no correlation between 
respondents’ compliance in using PPE with COVID-19 infection. The respondents also reuse 
FFRs after disinfection during their work especially doctors and nurses whereas the most used 
disinfection methos was using UVC radiation. Meanwhile, there is no correlation between 
FFRs reuse and COVID-19 infection. The result regarding the correlation between the 
training and compliance of PPE use, and FFRs reuse with COVID-19 pandemic shows that 
there is no correlation between variables. This study hopefully can encourage the governments, 
policymakers, healthcare facilities, and other stakeholders must guarantee that the PPE are 
available in order to protect HCWs against future infection waves and pandemics. 
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